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1. 

METHODS FOR TREATING COKE AND 
COAL AND PRODUCTS PRODUCED 

THEREBY 

RELATED APPLICATIONS 

The present application is a continuation-in-part of appli 
cation Ser. No. 07/875,341 filed Apr. 29, 1992, now U.S. Pat. 
No. 5,310,494. 

BACKGROUND 

Dust produced during the handling, transport, storage, 
crushing, and utilization of coal and petroleum coke is not 
only a nuisance, it is a major health and safety issue facing 
the petroleum and coal industry. Fires, explosions, and black 
lung cost the petroleum, mining, utility and steel industries 
millions of dollars annually due to lost production, medical 
expenses, lost equipment, and high insurance premiums. 
The control of coal and coke dust is imperative, as can be 
seen from increased internal control efforts at plants that 
handle these materials and from increased government 
enforcement of air quality particulate standards. 

Dust from coal or coke is produced and airborne by two 
major mechanisms-impact or wind erosion. A ton of coke 
or coal may travel at 20 miles per hour on a refinery 
conveyor belt only to be dumped onto a transfer chute. The 
impact can produce a substantial amount of airborne par 
ticulate matter. Fine particulates also are produced during 
Stacking, crushing, milling, breaking, or reclaiming opera 
tions. Whenever coal or coke is in motion and subjected to 
impact, dust is generated. 
One method that has been used in the past to control such 

dust is by spraying the coal or coke with water. Water is 
effective to prevent dusting; however, the water evaporates 
rather quickly. Therefore, the coal or coke must be sprayed 
almost continuously in order for water to be an effective 
anti-dusting agent. This continuous spraying is cumbersome 
and costly, and the droplets of water in the spray often do not 
even capture the finest, most hazardous particulates. Fur 
thermore, not all coals can be wetted using water, and, in 
Some uses, moisture level restrictions will be exceeded if too 
much water is used. Also, an economic penalty may result 
because it is less efficient to burn high moisture coke or coal. 
In addition, water has little, if any residual effect. Once 
applied, water generally does not continue to reduce dusting 
at downstream operations and evaporates quickly from pile 
or storage surfaces. Surfactants can be added to the water to 
improve coal wettability in some instances; however, the 
problem of evaporation remains. Because petroleum coke is 
even more difficult to wet than coal, water is an even less 
effective anti-dusting agent when used with coke. 

Organic chemicals, such as lauryl sulfate, alkanol amide, 
and oil, which may be blended with wax, asphalt, or other 
bitumens, also have been used to prevent dusting. These 
organic chemicals are effective to avoid the need to con 
tinuously spray the coal or coke because they control 
fugitive dust at very low concentrations. However, like 
water, organic chemicals tend to have little residual effect, 
Therefore, organic chemicals generally do not continue to 
reduce dusting at downstream operations. Furthermore, 
environmental regulations governing the sale and use of 
waste oils have tended to decrease the use of oil as an 
anti-dusting agent. 

Another dust control method is the use of foam comprised 
of air, water, and a foaming agent. The addition of a foaming 
agent to the water generates a large volume of foam from a 
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2 
small amount of water. Therefore, the addition of a foaming 
agent allows for dust control using much less water. For 
example 0.5 gallons of water may be expanded to form 15 
to 20 gallons of foam. And much less foam is required to 
achieve the same anti-dusting effect as water. Like water, a 
high pressure steam of foam "knocks-down' a fair amount 
of the larger particulates in the coal dust. When the foam 
bubbles impact the dust particles, the particles are wet by the 
imploding bubbles and captured. Many fine droplets also are 
released to scrub more fine particles. Although foam is 
effective to control fugitive dust, and even has a short term 
residual effect, once the water in the foam has evaporated, 
the residual effect essentially disappears. 

Encrusting agents or chemical binders, such as latex or 
lignosulfonates which result from the processing of wood 
for paper products, also have been used to coat piles of coal 
to reduce wind-eroded fugitive emissions. However, 
encrusting agents and chemical binders usually are used as 
surface coatings only, which do not reduce the emissions 
that may result during later handling of the stored coal. 
A significant amount of effort has been devoted to finding 

an additive which would treat all of the coal or coke during 
active storage to prevent dusting on very active piles. Highly 
dilute latexes, oil, emulsions, flocculants, molasses, and 
lignosulfonates have been used for this purpose; however, 
weathering, biodegradation, and adsorption into the coal 
have frustrated many of these attempts. Thus, it is apparent 
that a product is needed which would reduce in-transit losses 
and dusting, and which would continue to suppress dusting 
throughout the off-loading and handling operations at the 
plant. 

SUMMARY OF THE INVENTION 

The present invention is a method and composition for 
control of in-transit and residual dust from coal or coke. The 
method involves spraying the coal or coke with fluid, 
preferably water, containing an additive comprised of 
approximately 90-99% lignosulfonate and 1-10% of a poly 
mer, preferably a polyacrylic acid, a polyacrylamide, or a 
polyvinyl alcohol having the following general structure: 

R H 

---, 
H R1 

wherein R preferably is a hydrogen or an alkyl group having 
between about 1-4 carbon atoms, and R' is -COOH, 
COHN, or OH, or other similar substituents capable of 
rendering the polymers water soluble. The value of n will 
vary depending upon the particular polymer and its substitu 
ents. Generally, the smaller the R substituent, the higher n 
will be. The polymer should have a viscosity that can be 
pumped before dilution with water. The molecular weight is 
limited only in that the polymer should be miscible in water. 
To be miscible, a non-substituted polyacrylate or polyviny 
lalcohol generally should have a molecular weight of about 
20,000 or below, and a polyacrylimide should have a 
molecular weight of about 200,000 or below. If the polymer 
has substituents that increase its miscibility in water, then the 
molecular weight can be higher. It is preferable to use as 
little fluid or water as possible; however, sufficient fluid must 
be used to coat the coal or coke. The amount of additive 
necessary to prevent dusting will vary according to the 
conditions to which the sprayed coke or coal will be sub 
jected. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

Lignosulfonates are available from a wide variety of 
commercial sources in either neutralized or unneutralized 
form. It is believed that any of these commercially available 
lignosulfonates will function in the present invention. A 
preferred lignosulfonate used in the present invention is 
Lignosite 686, a calcium neutralized lignosulfonate, CAS 
Registry No. 68131-32-8, available from Georgia Pacific 
Corporation, 300 West Laural Street, Bellingham, Wash. 
98225, Post Office Box 1236 (98227). 
The polymer used in the additive of the present invention 

preferably has the following general structure: 
R H 

---, 
H R1 

wherein R preferably is a hydrogen or an alkyl group having 
between about 1-4 carbon atoms, and R' is -COOH, 
COHN, or OH, or other similar substituents capable of 
rendering the polymers water soluble. 
The value of n will vary depending upon the particular 

polymer and its substituents. As already explained, in gen 
erally can be higher when R is a smaller substituent. For 
example, when the polymer is polyacrylate and R is hydro 
gen, n should be between about 14-280; however, when R 
is abutyl group, n should be between about 8-155. When the 
polymer is polyvinylalcohol and R is hydrogen, n should be 
between about 23-614; however, when R is a butyl group, 
n should be between about 10–267. Finally, when the 
polymer is polyacrylamide and R is hydrogen, n should be 
between about 14-2817; however, when R is abutyl group, 
n should be between about 8-1562. Anionic, nonionic, and 
cationic polyacrylamides all should be useful in the present 
invention. 
The polymer should have a viscosity that can be pumped 

before dilution with water. The molecular weight is limited 
only in that the polymer should be miscible in water. To be 
miscible, a non-substituted polyacrylate or polyvinylalcohol 
generally should have a molecular weight of about 20,000 or 
below, and a polyacrylimide should have a molecular weight 
of about 200,000 or below. If the polymer has substituents 
that increase its miscibility in water, then the molecular 
weight can be higher. 

Polyacrylates, polyvinyl alcohols, and polyacrylamides 
suitable for use in the present invention are widely com 
mercially available in either neutralized or unneutralized 
form. A preferred polyacrylate for use in the present inven 
tion is Alcosperse 149, available from Alco Chemical Cor 
poration, 909 Mueller Drive, Chattanooga, Tenn. 37406. 
Suitable polyacrylamides include, e.g., the CYANAMER(0) 
line of polyacrylamides available from American Cyanamid 
Co., Cytec Industries, Garret Mountain Plaza, West Patter 
son, N.J. 07424. A preferred polyacrylamide is Cyanamer 
A370 (CAS 9003-05-8). Suitable polyvinylalcohols include, 
e.g., the AIRVOL(E) line available from Air Products and 
Chemicals, Inc., 72.01 Hamilton Blvd., Allentown, Pa. 
18195. A preferred polyvinylalcohol is Airvol 203 (CAS 
9002-89-5). 
Any of the commercially available polyacrylates, also 

known as polycarbonates, their derivatives, e.g., poly 
methacrylates, and any of the commercially available poly 
acrylamides, polyvinylalcohols, or their derivatives, should 
function in the present invention as long as they are soluble 
in the lignosulfonate, have similar dispersant activity, and do 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
not adversely affect the viscosity of the resulting mixture. 
For example, non-substituted polyacrylates or polyvinyl 
alcohols having a molecular weight above about 20,000, and 
non-substituted polyacrylamides having a molecular weight 
above about 200,000 could present handling problems. A 
larger polyacrylate or polyvinyl alcohol with no substituents 
that render it more miscible could be more difficult to pump 
into the system, e.g., during cold weather. Therefore, as a 
practical matter non-substituted polyacrylates and polyvinyl 
alcohols having a molecular weight below approximately 
20,000, and non-substituted polyacrylamides having a 
molecular weight below about 200,000, are preferred. How 
ever, derivatives of these polymers which have higher 
molecular weights but also contain substituents rendering 
the polymer more miscible also should function in the 
present invention. 

In a preferred method of forming the additive of the 
present invention, the polymer is added to the lignosulfonate 
to form a final solution which contains approximately 
1-10% by weight of polymer. Because these polymers tend 
to be relatively expensive, a lower percentage of approxi 
mately 1% typically will be preferred for economic reasons. 
Also, the final solution will be less viscous if it contains a 
lower percentage of polymer. 

In a preferred method for making the additive of the 
present invention, Alcosperse 149 is added to Lignosite 686 
during manufacture of the Lignosite 686, preferably after 
neutralization of the lignosulfate, a process which generates 
heat. Thus, in a preferred method, a polyacrylate is added to 
warm lignosulfate; however, it is not necessary to warm the 
lignosulfate before adding the polyacrylate. In fact, poly 
acrylate will dissolve in lignosulfate even at ambient tem 
peratures. A sufficient amount of Alcosperse 149 is added to 
the lignosite 686 to form a mixture containing 1% by weight 
of Alcosperse 149. 

For application to the coke or coal, the additive should be 
added to a fluid, preferably water, at a ratio which allows for 
a sufficient amount of solution to coat the coke or coal. Water 
is a preferred fluid because the additive is readily soluble in 
water, water evaporates from the coke or coal, and water is 
readily available and cost efficient. However, other fluids 
capable of solubilizing the additive also may function in the 
present invention. 
The ratio of fluid to additive is not critical to the present 

invention. The ratio of fluid to additive could range between 
approximately 1:1 to 20:1, depending upon the conditions of 
application. A preferable ratio of water to additive for typical 
coke handling operations is 10:1. The additive may be added 
to a given volume of water all at once or, preferably, 
procedures well known in the art may be used to proportion 
the additive for supply to a continuous flow system. 
The resulting solution then may be sprayed onto coal or 

petroleum coke using a suitable nozzle, for example, the 
nozzle designated H /2. U-65100, available from J. F. 
England, 901 N. Valley Mills Drive, Waco, Tex. 76701. 
Typically, a V-jet nozzle arrangement is an efficient arrange 
ment for applying anti-dusting agents to coke and coal. The 
spray should be positioned at the earliest transition point at 
which adequate coverage of the coal or coke may be 
obtained. Locating the spray as far upstream as possible 
should achieve the benefits of lower dust levels, lower cost 
related to maintenance of both belting and rollers, and a 
reduction in clean up frequency. 
A sufficient amount of solution should be applied to 

prevent dusting of the coke or coal. The amount necessary 
to prevent dusting may vary between approximately 
0.05-0.5 gallons of additive perton of coal, depending upon 
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the conditions to which the sprayed coke or coal will be 
subjected. For example, the necessary amount will be higher 
the longer the coke or coal is to be stored and/or the higher 
the fine particulate content of the coke or coal. For purposes 
of thirty day storage of a typical petroleum coke, a rate of at 
least 0.065–0.070 gallons/ton is sufficient, preferably 0.07 
gallons per ton. Although the procedure is less expensive if 
less solution is used, an even greater cost would be incurred 
if a plant were forced to temporarily cease operations due to 
excursions over the necessary dust level. Thus, although 
0.065 gallons/ton (or possibly even less in some applica 
tions) may function to suppress in-transit and residual dust 
ing prior to thirty day storage, 0.07 gallons per ton adds a 
small margin of "insurance' to prevent any such excursions. 

Application of the foregoing solution before stacking, 
alone, should be sufficient to prevent dusting both during 
storage and during subsequent loading of coal and coke. 
However, if desired, the solution may be sprayed on the coal 
or coke both during stacking and during loading. Also, if it 
is possible that the additive has somehow been inactivated 
during storage, e.g., by an excessively long period of Stor 
age, the additive can be reactivated simply by spraying a 
small amount of water on the coal or coke. 
The present invention will be further elucidated by the 

following examples: 
EXAMPLE 

The following study was conducted to develop and imple 
ment improvements to fugitive dust control technology used 
to control dust from petroleum coke stored openly and 
exposed to weathering and winds. The purpose of the study 
was to (1) formulate a product to control petroleum coke 
dusting; (2) determine the most effective location for the 
application; (3) optimize the spray patterns to obtain the 
most complete coverage of the coke; and, (4) determine the 
optimum feed rate needed to maintain high performance at 
the lowest cost possible. Information was collected for 
approximately four months. 
A water solution containing additive comprised of 

approximately 1% by weight of Alcosperse 149 in Lignosite 
was prepared, as described above. The solution was sprayed 
on the coke at varying feed rates from a nozzle placed 
approximately ten feet above the belt at a transition point 
located just before stack out. A distance often feet between 
the nozzle and the belt was chosen to avoid plugging of the 
nozzle. A second nozzle applied chemical at the same 
concentration to the back side of the falling coke for 
complete coverage. 

During the first three weeks, the entire yard was stacked 
out with coke treated according to the present invention 
using 0.1 gallons/ton of additive. During the next five weeks, 
the feed rate was lowered in successive steps to determine 
the lowest feed rate capable of maintaining dust suppression. 
The lowest feed rate tested was 0.065 gallons/ton of coke. 

Dust monitoring was done in the coke stack out and ship 
loading areas. Three methods were used in the various 
locations to check the fugitive dust levels from coke han 
dling these three methods were: 

Visual Inspection 
Routine visual checks are the most reliable method for 

monitoring outdoor fugitive dusting. Inspections were made 
from locations near the storage area. No visual dust was 
detected. 
RAM-1 

ARAM (RealTime Aerosol Monitor) was used as both a 
portable and stationary test device using procedures well 
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6 
known and accepted by those of skill in the art. The RAM 
detects both respirable and nuisance dust and correlates this 
into mg of particulate perm. During normal stack out, the 
RAM was placed at the ground level at the point of appli 
cation of the solution next to the belt to monitor dust levels 
and to give a relative comparison of treated and non-treated 
coke. During ship loading, the RAM was moved to the head 
pulley, or the last roller before unloading of the coke into the 
ship, to monitor the dust levels. For each separate feed level, 
the RAM was used as a portable dust monitor and carried out 
to the piles for monitoring over an extended period of time. 
At no time at any test location where the present solution had 
been in use was dust detected. 
Handy Vol-High Volume Filter Collector 
The Handy Vol dust measuring instrument pulls large 

quantities of the air to be tested through a fabric filter. The 
filter is weighed before and after the sampling to determine 
the quantity of dust or particulate matter in a given location. 
The Handy Vol was used at several locations around the 

storage areas. All readings showed substantially no dust on 
the filter. 
The results indicate that treatment with the solution was 

effective to suppress dusting at every level of additive 
applied. Each feed rate was maintained for approximately 
one week. No visual dust from the stacker was observed, and 
the RAM readings indicated essentially -0- mg/m of par 
ticulates at all feed rates. Feed rates were established for 
optimum performance. Coke pile integrity was improved 
and maintained throughout the stack out period. 

EXAMPLE 2 

A separate test pile was stacked out to a height of 45'. The 
first 35" were coated with 0.065 gallons additive perton, and 
the last 10' were coated with 0.15 gallons additive per ton. 
The purpose of this test was to show the benefit of the 
residual effect from the use of the present solution and the 
ability of the present solution to maintain the integrity of the 
coke pile. If pile stability can be maintained at this level, 
more coke can be stacked in the yard. For example, assum 
ing a stack is 75' wide and 200' long, the extra 10' of height 
between 35' and 45' would hold approximately 115,500 
cubic feet of coke, or 2,457 tons. This amounts to approxi 
mately a thirty percent increase in pile capacity. 

During the test, the aerial water sprays were isolated in the 
control system so that the pile could be observed for erosion 
by the wind. The increased feed rate of the solution caused 
a crusting effect on the surface. Under these conditions, no 
coke fines or dusting was observed. Although rain was 
encountered periodically during the test, it was determined 
that the use of aerial sprays could be greatly reduced if not 
eliminated. 

During the test period, heavy rains were encountered. On 
one occasion, five inches of rain fell and actually flooded the 
surrounding streets but had no effect on the test pile. No 
erosion by water was observed. Prior to the present test 
procedure, continuous preventive maintenance was required 
to keep the reclaimer tracks clear because of pile slippage. 
This involved a man and a “bobcat' removing the slipped 
coke from the reclaimer tracks. During the one hundred and 
twenty days of the test, the use of the "bobcat' for cleanup 
was not required. 

During the test period, an aerial spray that normally was 
used to apply water to the opposite side of the coke yard 
became struck and sprayed the northeast side of the pile for 
several minutes. Water erosion was observed, and moisture 
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tests were taken to determine the water content of the slipped 
coke. Readings of 14.2% were obtained, as compared to 
5.6% on the surface 30 feet south of the slippage. However, 
the stability of the remainder of the pile and the portion of 
the pile located directly above the point of impact of the 
spray was maintained. 

EXAMPLE 3 

Example 2 was repeated, except the entire 45" stack was 
coated with 0.065 gallons additive per ton of feed. Similar 
results were obtained with the resulting stack, indicating that 
0.065 gallons additive per ton was sufficient even to treat a 
45' stack. 

EXAMPLE 4 

A mixture was made of LIGNOSITE 686 (99.0 gms) and 
AIRVOLCE) 203, which was obtained from Air Products and 
Chemicals Inc.. The resulting product was diluted with 
water (1 part product to 19 parts water). 

Petroleum coke was spread out in a pan, and the foregoing 
solution was sprayed on the coke at a rate of final solution 
of 1.30 gal. perton (0.065 gal additive perton of coke). The 
coke was dried and evaluated for dustiness compared to 
untreated coke and coke treated with the polyacrylate 
containing formula. 
The results were evaluated based on the appearance, 

dropping coke from several feet into another container and 
observing dustiness, directing a fan over the surface of the 
treated coke and observing any material blown free. No 
visual dust was observed. 
One of skill in the art will appreciate that many modifi 

cations may be made to the embodiments described herein 
without departing from the spirit of the present invention. 
Accordingly, the embodiments described herein are illustra 
tive only and are not intended to limit the scope of the 
present invention. 

I claim: 
1. A method for suppressing loss of coal or coke material 

during transport or storage comprising applying a solution 
containing an additive to said material in an amount suffi 
cient to suppress loss of said material, said additive com 
prising 

a dispersant comprising a water-miscible polymer 
selected from the group consisting of a polyacrylate 
and a polyacrylamide, and 

an amount of lignosulfonate that exceeds the amount of 
said polymer. 

2. The method of claim 1 wherein said additive comprises 
approximately 90-99% by weight of said lignosulfonate and 
approximately 1-10% by weight of said polymer. 

3. The method of claim 1 wherein said polymer is selected 
from the group consisting of a non-substituted polyacrylate 
having a molecular weight of about 20,000 or below, and a 
non-substituted polyacrylamide having a molecular weight 
of about 200,000 or below. 

4. The method of claim 2 wherein said polymer is selected 
from the group consisting of a non-substituted polyacrylate 
having a molecular weight of about 20,000 or below, and a 
non-substituted polyacrylamide having a molecular weight 
of about 200,000 or below. 

5. The method of claim 1 wherein said solution further 
comprises water at a volume ratio to said additive within a 
range of approximately 1:1 to 20:1. 
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8 
6. The method of claim 2 wherein said solution further 

comprises water at a volume ratio to said additive within a 
range of approximately 1:1 to 20:1. 

7. The method of claim 3 wherein said solution further 
comprises water at a volume ratio to said additive within a 
range of approximately 1:1 to 20:1. 

8. The method of claim 4 wherein said solution further 
comprises water at a volume ratio to said additive within a 
range of approximately 1:1 to 20:1. 

9.The method of claim 5 wherein said solution is applied 
to said material at a rate sufficient to apply approximately 
0.05 to 0.5 gallons of additive per ton of feed. 

10. The method of claim 5 wherein said solution is applied 
to said material at a rate sufficient to apply approximately 
0.065 to 0.07 gallons of additive per ton of feed. 

11. The method of claim 6 wherein said solution is applied 
to said material at a rate sufficient to apply approximately 
0.05 to 0.5 gallons of additive per ton of feed. 

12. The method of claim 6 wherein said solution is applied 
to said material at a rate sufficient to apply approximately 
0.065 to 0.07 gallons of additive per ton of feed. 

13. The method of claim 7 wherein said solution is applied 
to said material at a rate sufficient to apply approximately 
0.05 to 0.5 gallons of additive per ton of feed. 

14. The method of claim 7 wherein said solution is applied 
to said material feed at a rate sufficient to apply approxi 
mately 0.065 to 0.07 gallons of additive per ton of feed. 

15. The method of claim 8 wherein said solution is applied 
to said material at a rate sufficient to apply approximately 
0.05 to 0.5 gallons of additive per ton of feed. 

16. The method of claim 8 wherein said solution is applied 
to said material at a rate sufficient to apply approximately 
0.065 to 0.7 gallons of additive per ton of feed. 

17. A method for suppressing loss of coal or coke material 
during transport or storage comprising applying to said 
material a solution containing an additive in an amount 
sufficient to suppress loss of said material, said additive 
comprising a dispersant comprising a water-miscible poly 
mer and an amount of lignosulfonate that exceeds the 
amount of said dispersant, wherein said polymer has the 
following structure: 

R H 

---, 
H R1 

wherein 

R is selected from the group consisting of a hydrogen or 
an alkyl Group having between about 1-4 carbon 
atoms; 

R" is selected from the group consisting of -COOH and 
-CONH; and 

n is below about 3000. 
18. The method of claim 17 wherein 
R" is -COOH; and 
n is below about 300. 
19. The method of claim 17 wherein 

R’ is -CONH2; and 
n is below about 3000. 
20. The method of claim 17 wherein said polymer com 

prises approximately 1-10% by weight. 
21. The method of claim 18 wherein said polymer com 

prises approximately 1-10% by weight. 
22. The method of claim 19 wherein said polymer com 

prises approximately 1-10% by weight. 
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23. The method of claim 20 wherein said solution com 
prises a fluid and said additive within a range of approxi 
mately a 1:1 to 20:1 volume ratio. 

24. The method of claim 21 wherein said solution com 
prises a fluid and said additive within a range of approxi 
mately a 1:1 to 20:1 volume ratio. 

25. The method of claim 22 wherein said solution com 
prises a fluid and said additive within a range of approxi 
mately a 1:1 to 20:1 volume ratio. 

26. The product of a process for suppressing loss of coal 
or coke material during transport or storage comprising the 
steps of 

providing an additive comprising 
a dispersant comprising a water-miscible polymer 

selected from the group consisting of a polyacrylate 
and a polyacrylamide, and 

alignosulfonate in an amount that exceeds the amount 
of said dispersant, 

applying said additive to said material in an amount 
sufficient to suppress loss of said material. 

27. The product of claim 26 wherein said additive com 
prises approximately 90–99% by weight of said lignosul 
fonate and approximately 1-10% by weight of said polymer. 

28. The product of claim 27 wherein said polymer is 
selected from the group consisting of a non-substituted 
polyacrylate and a non-substituted polyvinylalcohol having 
a molecular weight of about 20,000 or below, and a non 
substituted polyacrylamide having a molecular weight of 
about 200,000 or below. 

29. The product of claim 28 wherein said solution further 
comprises water at a volume ratio to said additive within a 
range of approximately 1:1 to 20:1. 

30. The product of claim 29 wherein said solution is 
applied to said feed at a rate sufficient to apply approxi 
mately 0.05 to 0.5 gallons of additive per ton of feed. 
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31. The product of claim 28 wherein said solution is 

applied to said feed at a rate sufficient to apply approxi 
mately 0.065 to 0.07 gallons of additive per ton of feed. 

32. The product of claim 26 wherein said polymer has the 
following structure: 

H 
---, 
H R1 

wherein 
R is selected from the group consisting of a hydrogen or 

an alkyl group having between about 1-4 carbon 
atoms, 

R" is selected from the group consisting of -COOH and 
CONH; and 

n is below about 3000. 
33. A composition comprising 
a coke or coal material; and 
an additive comprising 

a water-miscible polymer selected from the group 
consisting of a polyacrylate, and a polyacrylamide; 
and, 

an amount of lignosulfonate that exceeds the amount of 
said polyacrylate. 

34. The composition of claim 33 wherein said additive 
comprises approximately 90–99% by weight lignosulfonate 
and approximately 1-10% by weight polymer. 

35. The composition of claim 34 further comprising 
Water. 


